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(57)Abstract: g 
PROBLEM TO BE SOLVED: To charge a battery or to stop idling more accurately in 
accordance with deterioration of the battery in a hybrid vehicle provided with an internal 
combustion engine as a power source and an electric motor powered by a battery using this 
electric motor to charge the battery. 

SOLUTION: The extent of deterioration of the battery is judged by detecting its internal 
resistance R. The charging and discharging of the battery and the idling stop are controlled in 
association with the detected internal resistance R. If the resistance R is lower than a given 
value R1, a threshold adapted to initial conditions for each control is used. On the other hand, 
if the resistance R is equal to or larger than the given value R1 , the threshold is changed in 
accordance with the resistance R. When the battery is charged to the full-charge level with 
regenerative energy generated by the electric motor in its deceleration operation, for instance, 
the target charged level tSOC1 of the battery in the steady-state operation is changed to a 
value (tSOCIi-a) lower than the value tSOCIi under the initial conditions (S24). 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated, 

CLAIMS [Claim(s)] 

[Claim 1] In the control unit of the hybrid car which is equipped with an internal 
combustion engine and the electric motor which makes a dc-battery a power 
source as a source of power for car transit, and charges said dc-battery in a 
predetermined service condition, using said electric motor as a generator 
Whenever [ dc-battery degradation / which detects whenever / said dc-battery's 
degradation ] a detection means and the charge level of said dc-battery The 
control unit of the hybrid car characterized by establishing a target charge level 
change means to change the desired value of said charge level according to 
whenever [ said dc-battery's degradation ], to a charge level control means to 
control to predetermined desired value using said electric motor. 
[Claim 2] The control unit of the hybrid car according to claim 1 characterized by 
changing the desired value of said charge level into a low value according to 



whenever [ dc-battery's degradation ]. 

[Claim 3] The control unit of the hybrid car according to claim 1 or 2 
characterized by switching the desired value of said charge level to the 1st 
desired value at the time of steady operation, and the 2nd desired value at the 
time of moderation operation. 

[Claim 4] The control unit of the hybrid car according to claim 3 characterized by 
said 1st desired value being a value lower than said 2nd desired value. 
[Claim 5] The control unit of the hybrid car according to claim 3 or 4 
characterized by changing only said 1st desired value. 

[Claim 6] It has an internal combustion engine and the electric motor which 
makes a dc-battery a power source as a source of power for car transit. 
Whenever [ dc-battery degradation / which is the control device of the hybrid car 
which charges said dc-battery in a predetermined service condition, using said 
electric motor as a generator, and detects whenever / said dc-battery's 
degradation ] A detection means, When the charge level of a dc-battery is 
beyond a predetermined threshold, an internal combustion engine is stopped on 
predetermined idle stop conditions. As opposed to the idle stop control means 
who starts an internal combustion engine using said electric motor in a 
predetermined idle stop condition resolutive The control unit of the hybrid car 
characterized by establishing a threshold modification means for an idle stop 
authorization judging to change the threshold of the charge level for said idle 



stop authorization judging according to whenever [ said dc-battery's degradation 
]• 

[Claim 7] The control unit of the hybrid car according to claim 6 characterized by 
changing the threshold of the charge level for said idle stop authorization 
judging into a high value according to whenever [ dc-battery's degradation ]. 
[Claim 8] Whenever [ said dc-battery's degradation ] is the control unit of the 
hybrid car of any one publication of claim 1-7 characterized by being a value 
according to the internal resistance of a dc-battery. 

[Claim 9] The control unit of the hybrid car of any one publication of claim 1-8 
with which a detection means is characterized by asking for whenever [ dc- 
battery's degradation ] based on the open end electrical potential difference in 
the equilibrium of a dc-battery, and the terminal voltage of the dc-battery at the 
time of starting by said electric motor from this equilibrium whenever [ said dc- 
battery degradation ]. 

[Claim 10] The control unit of the hybrid car of any one publication of claim 1-9 
characterized by detecting whenever [ dc-battery's degradation ] when a start 
switch is turned on whenever [ said dc-battery degradation ] after the detection 
means has passed beyond predetermined time since key-off. 

DETAILED DESCRIPTION [Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention is equipped with an internal combustion 
engine and the electric motor which makes a dc-battery a power source as a 
source of power for car transit, and relates to the control unit of the hybrid car 
which charges said dc-battery, using said electric motor as a generator. It is 
related more with the technique for performing control of the said internal 
combustion engine and electric motor which are applied to re-start from a 
moderation halt of a car at a detail the more nearly optimal. 
[0002] 

[Description of the Prior Art] In recent years, development of the hybrid car 
equipped with an internal combustion engine and the electric motor which 
makes a dc-battery a power source as a source of power for car transit is 
furthered, the time of putting side by side the generator other than the above- 
mentioned electric motor, and the charge level of a dc-battery decreasing to a 
predetermined lower limit, for example in JP, 10-201 003, A, as a technique for 
controlling the charge level of a dc-battery, - this generator - driving - a dc- 
battery - full charge level - or what charges to a predetermined upper limit is 
proposed. That is, the technique which always turns and controls the charge 
level of a dc-battery on full charge level is already well-known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in this thing, it faces 



controlling charge level as mentioned above, and the allowance when a dc- 
battery deteriorates is not carried out. For this reason, since it is not based on 
actually possible full charge level (possible full charge level), but charge level 
will surely be controlled by the above-mentioned technique to a predetermined 
upper limit if a dc-battery is exhausted, and it becomes things, when this is 
performed in the condition in which the dc-battery deteriorated, i.e., the 
condition that possible full charge level fell from the full charge level in an initial 
state, there is a possibility that a dc-battery may overcharge. 
[0004] By the way, the electric motor which constitutes the source of power for 
car transit is operated also as a generator by current and these people, this 
electric motor is used at the time of moderation operation, consumption energy 
is revived, and the technique of charging a dc-battery is proposed. Moreover, 
while switching the desired value (target charge level) of the charge level of a 
dc-battery in the time of steady operation and moderation operation and making 
target charge level at the time of moderation operation into full charge level in 
this thing, energy regeneration is carried out as the more effective thing by 
leaving allowances for the target charge level at the time of steady operation as 
a value lower than full charge level at the time of energy regeneration (at the 
time of moderation operation). 

[0005] And also in that to which target charge level is switched in this way, if an 
allowance when a dc-battery deteriorates is not carried out, there is a problem. 



For example, when its attention is paid to the target charge level at the time of 
steady operation, there are the following problems. 

[0006] When the target charge level at the time of steady operation is 
maintained by the fixed value at this time, the allowances for the energy revived 
by the fall of possible full charge level decrease, and it becomes impossible that 
is, to revive effectively the consumption energy at the time of moderation 
operation, although possible full charge level will fall from the full charge level in 
an initial state as mentioned above if degradation of a dc-battery advances. 
When a plumbic acid dc-battery (Lead ac-id battery; lead accumulator which 
uses as an electrode the grid of the lead which contains the lead oxide which 
changes a presentation in charge and discharge, and uses a dilute sulfuric acid 
as an electrolyte) is especially used as a dc-battery, compared with the case 
where other more expensive dc-batteries are used, a degradation factor 
increases and it is much more remarkable. 

[0007] Furthermore, what was made to carry out idle stop control which is made 
to suspend an internal combustion engine at the time of idle operation, and 
performs this restart by the electric motor is required for the allowance 
according to degradation of a dc-battery. It is based on the following reason. 
[0008] That is, it is because there is a possibility that a voltage drop may arise 
with increase of the internal resistance of a dc-battery, and it may become 
impossible to take out sufficient output from an electric motor also on the 



enough charge level when degradation of a dc-battery advances in order to 
restart an internal combustion engine by the initial state. 
[0009] In view of this actual condition, by judging degradation of a dc-battery 
and changing the threshold at the time of controlling an internal combustion 
engine and an electric motor according to the degree, this invention solves the 
above-mentioned problem and aims at offering the control unit of the hybrid car 
which can control these the more nearly optimal. 
[0010] 

[Means for Solving the Problem] This invention as a source of power for car 
transit like claim 1 publication With for this reason, an internal combustion 
engine In the control unit of the hybrid car which is equipped with the electric 
motor which makes a dc-battery a power source, and charges said dc-battery in 
a predetermined service condition, using said electric motor as a generator As 
shown in drawing 1 (a), whenever [ dc-battery degradation / which detects 
whenever / said dc-battery^ degradation ] A detection means, It is 
characterized by establishing a target charge level change means to change the 
desired value of said charge level according to whenever [ said dc-battery's 
degradation ], to a charge level control means to control the charge level of said 
dc-battery to predetermined desired value using said electric motor. 
[0011] According to this configuration, in order that said charge level control 
means may control the amount of generations of electrical energy by said 



electric motor using the desired value of charge level changed according to 
whenever [ dc-battery's degradation ], the charge level of a dc-battery is made 
to correspond to the advance condition of degradation of a dc-battery, a 
paraphrase, then the actual accumulation-of-electricity capacity of a dc-battery, 
and is controlled. 

[0012] It is desirable that according to claim 2 the desired value of said charge 
level is changed into a low value like according to whenever [ dc-battery's 
degradation ]. As for the desired value of said charge level, it is [ like ] desirable 
to be switched to the 1st desired value according to claim 3 at the time of 
steady operation and the 2nd desired value at the time of moderation operation, 
and it is [ like ] especially desirable that according to claim 4 said 1st desired 
value is a value lower than said 2nd desired value. 

[0013] In this case, you may make it change only said 1st desired value like 
claim 5 publication. This invention as a source of power for car transit like claim 
6 publication With moreover, an internal combustion engine In the control unit of 
the hybrid car which is equipped with the electric motor which makes a dc- 
battery a power source, and charges said dc-battery in a predetermined service 
condition, using said electric motor as a generator As shown in drawing 1 (b), 
when a detection means and the charge level of a dc-battery are beyond 
predetermined thresholds whenever [ dc-battery degradation / which detects 
whenever / said dc-battery's degradation ] As opposed to the idle stop control 



means which is made to suspend an internal combustion engine on 
predetermined idle stop conditions, and puts an internal combustion engine into 
operation by the electric motor in a predetermined idle stop condition resolutive 
It is characterized by establishing a threshold modification means for an idle 
stop authorization judging to change the threshold of the charge level for said 
idle stop authorization judging according to whenever [ said dc-battery's 
degradation ]. 

[0014] According to this configuration, in order to carry out an idle stop 
authorization judging using the threshold of the charge level for an idle stop 
authorization judging changed according to whenever [ dc-battery's degradation 
], idle stop control makes said idle stop control means correspond to the 
advance condition of degradation of a dc-battery, a paraphrase, then the actual 
capability of an electric motor, and it is performed. 

[0015] It is desirable that according to claim 7 the threshold of the charge level 
for said idle stop authorization judging is changed into a high value like 
according to whenever [ dc-battery's degradation ]. As for whenever [ said dc- 
battery's degradation ], it is [ like ] desirable that it is a value according to claim 
8 according to the internal resistance of a dc-battery, and it is desirable to ask 
especially based on an open end [ in / whenever / said dc-battery degradation / 
like / by the detection means / the equilibrium of a dc-battery ] electrical 
potential difference according to claim 9 and the terminal voltage of the dc- 



battery at the time of starting by said electric motor from this equilibrium. 
[0016] When a start switch is turned on like after [ according to claim 10 ] having 
passed beyond predetermined time since key-off, as for a detection means, it is 
[ whenever / said dc-battery degradation ] desirable to detect whenever [ dc- 
battery's degradation ]. 
[0017] 

[Effect of the Invention] Since according to invention concerning claim 1 the 
charge level of a dc-battery can be made to be able to respond to the actual 
accumulation-of-electricity capacity and can be controlled, like invention which 
relates to claim 2 especially, by changing the desired value of said charge level 
into a low value according to whenever [ dc-battery's degradation ], it becomes 
possible to make target charge level of a dc-battery into possible full charge 
level, and overcharge of a dc-battery can be avoided. 

[0018] According to invention concerning claim 3, like invention which relates to 
claim 4 especially, an opening (allowances) is secured to power resource at the 
time of moderation operation, and energy regeneration performed at this time 
can be made more effective by setting the 1st desired value as a value lower 
than the 2nd desired value. 

[0019] Moreover, avoiding overcharge of a dc-battery, when degradation of a 
dc-battery advances, since both these 1st desired value and the 2nd desired 
value can be changed according to whenever [ dc-battery's degradation ], they 



can change said 1st desired value into a low value, and can secure the opening 
of said capacity. 

[0020] According to invention concerning claim 5, it becomes possible to secure 
the opening (allowances) of such power resource at the time of going on 
degradation of a dc-battery by comparatively simple control. 
[0021] Since it can carry out by making it correspond to the actual capability of 
an electric motor by changing the threshold of the charge level for the 
authorization judging into a high value according to whenever [ dc-battery's 
degradation ] like invention which relates idle stop control of an internal 
combustion engine to claim 7 especially according to invention concerning claim 
6, the lack of an output of the electric motor at the time of the restart after an 
idle stop can avoid, and the re-start by which the car was stabilized can 
guarantee. 

[0022] according to invention concerning claim 8 - degradation of a dc-battery - 
- dependability - it becomes possible to judge highly. According to invention 
concerning claim 9, a voltage drop can be detected by detecting the open end 
electrical potential difference in the equilibrium of a dc-battery, without being 
influenced of polarization, and it can ask for the internal resistance produced 
with degradation easily. 

[0023] Since according to invention concerning claim 10 it is possible to detect 
whenever [ degradation ] once making a dc-battery into an equilibrium state, 



when detecting the open end electrical potential difference of a dc-battery 
especially, whenever [ dc-battery's degradation ] can be detected correctly. 
[0024] [Detailed description] Below, the gestalt of operation of this invention is 
explained with reference to a drawing. Drawing 2 is the schematic diagram 
showing the configuration of the hybrid car concerning 1 operation gestalt of this 
invention. Thus, by this hybrid car, the electric motor (the following, motor 
generator) 2 which serves as a generator is directly linked with an internal 
combustion engine's (the following, engine) 1 output side. And a change gear 3 
is connected to a motor generator 2, and it enables it to drive the axle 6 by the 
side of a driving wheel through a differential 5 with the driving shaft 4 of the 
output side of this change gear 3. 

[0025] Here, a motor generator 2 is used as a starting means to perform 
cranking of an engine 1 at the time of starting of an engine 1, or start of a car, 
and when it has idle stop equipment who stops an engine 1 automatically on 
predetermined idle stop conditions especially, in case an engine 1 is 
automatically restarted in a predetermined idle stop condition resolutive, it is 
used after an idle stop. Moreover, at the time of moderation operation, a motor 
generator 2 is operated as a generator, and it generates electricity by reviving 
the energy from a driving shaft 4 side, and is used for the charge to a dc- 
battery. 

[0026] Drawing 3 is the schematic diagram showing the configuration of the 



electric power supply system in this operation gestalt. The high-voltage dc- 
battery 1 1 is a cell power source used as the power source of a motor generator 
2 of rated 42 [V] extent in which charge and discharge are possible, and, 
specifically, the plumbic acid dc-battery is used for it. At the time of charge of 
this high-voltage dc-battery 11, i.e., the condition that generated output is 
obtained from the motor generator 2, the three-phase-alternating-current power 
generated by the motor generator 2 is changed into direct current power by the 
inverter 12, and is supplied to the high-voltage dc-battery 11 through a junction 
box 13. On the other hand, at the time of discharge, the discharge power of the 
high-voltage dc-battery 11 is transformed into three-phase-alternating-current 
power through a junction box 13 and an inverter 12, and is supplied to a motor 
generator 2. 

[0027] The low-battery dc-battery 14 is the plumbic acid cell of rated 14 [V] 
extent generally used as a power source of the mounted electric load containing 
an engine accessory load, and the electrical energy is conserved through DC to 
DC converter 15, after minding an inverter 12 and a junction box 13 from a 
motor generator 2.. 

[0028] Various service conditions, such as engine-speed Ne of a car, the 
vehicle speed VSP, and an idle switch signal, are inputted, and also an 
electronic control unit 16 The signal from the current sensor 17 which detects 
the generation-of-electrical-energy current IMG which occurred by the motor 



generator 2 and was changed by the inverter 12, The signal from the current 
sensor 18 which detects the charging current (or discharge current) IH to the 
high-voltage dc-battery 11, and the signal from the voltage sensor 19 which 
detects the terminal voltage VH of the high-voltage dc-battery 11 are inputted, 
and actuation of an engine 1 and a motor generator 2 is controlled based on 
these. 

[0029] Next, control by the electronic control unit 16 is explained based on the 
flow chart shown in drawing 4 -8. drawing 4 -6 [ first, ] ~ referring to - the target 
charge level tSOC of the high-voltage dc-battery 11, and charge level SOCa of 
the high-voltage dc-battery 11 as a threshold for an idle stop authorization 
judging A configuration routine is explained. 

[0030] If an ignition key (the following, key) is turned on, first, an electronic 
control unit 16 will be step (following, S) 1, and will judge whether the start 
switch was turned on. If this is turned on, it progresses to S2 and they are the 
target charge level tSOC and the threshold SOCa for an idle stop authorization 
judging. It sets up. The control in these S2 is later explained in detail with 
reference to drawing 5 and 6. 

[0031] In S3 continuing, it judges whether the key was. turned off or not. If this is 
turned off, while a timer will be reset by S4, a flag F1 is set as 0 by S5. Here, a 
flag F1 is used in case the authorization judging of idle stop control is 
performed. Use of this flag is later explained in detail with reference to drawing 



8 . The main relay 21 in a junction box 13 is turned off, and where the terminal 
of the high-voltage dobattery 1 1 is opened wide, this routine is ended S6. 
[0032] Next, the control in above S2 is explained to a detail with reference to 
drawing 5 and 6. First, in S11, the value of the timer reset when a key was 
turned off judges whether it is beyond a predetermined value. That is, at this 
step, it is judged whether time amount until an engine is restarted from key-off 
has passed beyond predetermined time (for example, 3 hours) (until a start 
switch is turned on). 

[0033] And a return is carried out when a timer value is smaller than a 
predetermined value. On the other hand, when it is beyond a predetermined 
value, it progresses to S12 and the open end electrical potential difference OCV 
(Open circuit voltage) of the high-voltage dc-battery 1 1 is measured. Thus, by 
S12, OCV after making the high-voltage dc-battery 11 into equilibrium can be 
measured by keeping spacing from key-off (namely, main relay-off) by the 
judgment by S1 1 at the time beyond predetermined time. 
[0034] Thus, after measuring the open end electrical potential difference OCV, 
main relay 21 is turned on by S13, and an engine 1 is put into operation by the 
motor generator 2. And the terminal voltage VH of the high-voltage dc-battery 
1 1 at the time of engine starting is measured by S14, and the internal resistance 
R of the high-voltage dc-battery 1 1 is detected by S15 continuing. 
[0035] It can ask for internal resistance R by the degree type (1) from the open 



end electrical potential difference OCV and terminal voltage VH. It is possible to 
ask effect ****** of polarization for internal resistance R easily by asking for 
internal resistance R based on OCV of the high-voltage dc-battery 11 in an 
equilibrium state and the terminal voltage VH at the time of the high current 
discharge by engine starting. In addition, at the time of high current discharge, 
the discharge current (= IH) by the high-voltage dc-battery 11 is not based on 
whenever [ degradation ], but it is abbreviation regularity. 
[0036] 

R= (OCV-VH)/IH ... (1) 

The internal resistance of a dc-battery has the property of changing according 
to whenever [ degradation ]. Therefore, it is possible to set up the optimal target 
charge level tSOC of the high-voltage dc-battery 11 based on the internal 
resistance R which can be found by the upper type (1) (S16). For example, 
while internal resistance R should progress to S22, should fit the target charge 
level tSOC to the initial state and should be beforehand set up by S21, when 
smaller than the predetermined value R1 as shown in drawing 6 , when it is 
more than predetermined value R1, it progresses to S24 and changes into a 
value lower than this. 

[0037] It is tSOCI while switching the target charge level tSOC to the thing 
(tSOCI) at the time of steady operation, and the thing (tSOCh) at the time of 
moderation operation with this operation gestalt. tSOCh By what is considered 



as a low value (that is, referred to as tSOCI <tSOCh), energy regeneration at 
the time of moderation operation is made effective. 

[0038] that is, value tSOCI lower so that it may leave the opening (allowances) 
of power resource at the time of moderation operation (at the time of energy 
regeneration) at the time of steady operation in target charge level ** - value 
tSOCh higher while carrying out in target charge level for energy regeneration 
sufficient at the time of moderation operation ** - it carries out. 
[0039] For this reason, when degradation of the high-voltage dc-battery 11 
advances, it is the target charge level tSOCI at the time of steady operation. 
And target charge level tSOCh at the time of moderation operation Although it is 
also possible to change each Here, it is tSOCI like S24. It changes into a value- 
(for example, 75 [%]) only with the predetermined value alpha (for example, 5 
[%]) lower than the value tSOCIi (for example, 80 [%]) fitted to the initial state. 
tSOCh It is considering as as [ the value tSOChi (for example, 95 [%]) fitted to 
the initial state ]. However, it is tSOCh when a dc-battery deteriorates. Only the 
predetermined value gamma is changed into a low value, and you may make it 
avoid overcharge. 

[0040] In addition, although the target charge level tSOChi at the time of 
moderation operation fitted to the initial state is made equivalent to the full 
charge level in an initial state, when this detection error is **e (for example, 5 
[%]), in order to avoid the overcharge based on a detection error in 



consideration of the detection error (or presumed error) of the actual charge 
level SOC, it is setting tSOChi to 100-e (for example, 95 [%]). 
[0041] Thus, while changing the target charge level tSOC, it is the charge level 
SOCa as a threshold for an idle stop authorization judging. It changes according 
to whenever [ high-voltage dc-battery's 1 1 degradation ]. 
[0042] S21 [ for example, ] - internal resistance R - time it is smaller than the 
predetermined value R1 - S22 to S23 » progressing - threshold SOCa for an 
idle stop authorization judging What [ was fitted to the initial state and set up 
beforehand ] (SOCai) ** - while carrying out, when it is more than 
predetermined value R1, it progresses to S25 from S24, and changes into a 
value (SOCai+beta) only with the predetermined value beta higher than SOCai. 
About the effectiveness by this, it mentions later. 

[0043] When internal resistance R is more than predetermined value R1, it 
judges further whether internal resistance R is more than predetermined value 
R2 [ larger ] than the predetermined value R1 by S26. A return is carried out 
when smaller than the predetermined value R2. On the other hand, a return is 
carried out, after progressing to S27 and setting the flag F1 for an idle stop 
authorization judging as 1, when it is more than predetermined value R2. 
[0044] Next, charge-and-discharge control (moderation regenerative control is 
included) of the high-voltage dc-battery 11 is explained with reference to 
drawing 7 . First, the actual charge level SOC of the high-voltage dc-battery 11 



is detected by S3 1. 

[0045] In S32 continuing, it judges whether it is at the current moderation 
operation time. For example, it judges based on engine-speed Ne, the vehicle 
speed VSP, and an idle switch signal. Consequently, when it is at the 
moderation operation time (a Ne>= predetermined value, a VSP>= 
predetermined value, and idle switch-on), in order to progress to S33 and to 
perform sufficient energy regeneration, let target charge level tSOC be the 
target charge level tSOCh at the time of moderation operation (for example, 95 
[%]). On the other hand, when it is not at the moderation operation time, in order 
to progress to S34 and to leave the allowances at the time of energy 
regeneration, let target charge level tSOC be the target charge level tSOCI at 
the time of steady operation (for it to be 80-alpha [%], if it is in the condition in 
which degradation advanced). 

[0046] The amount of feedback control of charge level is computed by S35 
comparing the target charge level tSOC (namely, tSOCh or tSOCI) and the 
detected charge level SOC, and multiplying the difference (tSOC-SOC) by the 
gain K based on proportional-plus-integral control, current conversion of this is 
carried out, and it is the target charging current tic to the high-voltage dc-battery 
11. It computes. 

[0047] At S36, it is the charging current le to mounted electric load. It detects. 
Specifically, it is le. It presumes as follows and asks. That is, the charging 



current IH from the generation-of-electrical-energy current IMG of a motor 
generator 2 to the high-voltage dc-battery 11 is subtracted, the charging current 
to the low-battery dc-battery 14 is searched for (= IMG-IH), and it is the electric 
load current le about the charging current to this low-battery dc-battery. It 
presumes. 

[0048] At S37, it is the target charging current tic. Electric load current le It adds 
and is the target generation-of-electrical-energy current tig of a motor generator 
2. It computes (tig =tlc+le). In S38, it judges whether a dc-battery is 
discharging. It progresses to S39 at the time of dc-battery discharge, and is the 
target generation-of-electrical-energy current tig. It progresses to S40, after 
considering as a target generation-of-electrical-energy current (predetermined 
value of 1-2 [A] extent) at the time of dc-battery discharge. Thereby, the 
generation-of-electrical-energy current of a minute amount is generated by the 
motor generator 2, and degradation of the dc-battery at the time of discharge is 
prevented. On the other hand, in being other, it progresses to S40 as it is. 
[0049] A motor generation-of-electrical-energy current actual at S40 is the target 
generation-of-electrical-energy current tig. The target torque to a motor 
generator 2 is controlled to become equivalent. By such charge-and-discharge 
control, at the time of steady operation By what the target charge level tSOC is 
low set up for by S34 according to whenever [ dc-battery's degradation ] 
(namely, tSOC=tSOCI = tSOCIi-alpha) Even when degradation of a dc-battery 



advances, the opening (allowances) of the power resource at the time of energy 
regeneration (at the time of moderation operation) can be certainly secured by 
comparatively simple control, and it becomes possible to revive the 
consumption energy accompanying moderation operation more effectively. 
[0050] Next, idle stop control is explained with reference to drawing 8. First, by 
S51, the flag F1 for an idle stop authorization judging is 1, or no is judged. This 
flag is set as 1 by S27, when it is set as 0 at the time of key-off, an engine starts 
after that and the internal resistance R of a dc-battery is judged more than as 
predetermined value R2 in S26 which constitutes S2, as mentioned above. 
[0051] That is, when a flag F1 is 1, it is thought that whenever [ high-voltage dc- 
battery's 11 degradation ] is high. Then, the idle stop control explained below is 
forbidden in order to avoid the situation for which the output of an electric motor 
required for engine restart is insufficient, and the return of this routine is carried 
out as it is. 

[0052] On the other hand, when F1 is in S51 except one (namely, 0), it 
progresses to S52 and judges whether they are predetermined idle stop 
conditions. Here, an idle switch is ON, idle stop conditions have an engine 
speed Ne near idle rpm, and are at the idle operation time whose vehicle speed 
VSP is 0, and it considers as the time of a brake switch being ON. 
[0053] It is the charge level SOC and the threshold SOCa for an idle stop 
authorization judging which were detected by progressing to S53 when idle stop 



conditions were satisfied. It reads. This threshold SOCa When the internal 
resistance R of the high-voltage dc-battery 11 is judged more than as 
predetermined value R1 in S21 which constitutes S2, it is S25 and is changed 
into the value (SOCai+beta) only with the predetermined value beta higher than 
the value SOCai fitted to the initial state. 

[0054] therefore, by S54 continuing, when these are compared Threshold SOCa 
with which the charge level SOC was changed Even if enough in order that the 
charge level SOC may restart an engine by the initial state especially when 
small Since an idle stop is made into disapproval when it becomes inadequate [ 
that the dc-battery deteriorated ], an idle stop authorization judging can be 
made to be able to respond to whenever [ high-voltage dc-battery's 11 
degradation ], and can be performed. 

[0055] On the other hand, the charge level SOC is a threshold SOCa. When it is 
above, an idle stop is permitted noting that it is sufficient charge level for engine 
restart, and it progresses to S55, and an engine 1 is stopped for an idle stop. 
[0056] After an idle stop is S56 and judges whether the predetermined idle stop 
condition resolutive was satisfied. An idle switch is OFF (accelerator treading 
in), and an idle stop condition resolutive is taken as the time of a brake switch 
being OFF. When an idle stop condition resolutive is satisfied, it progresses to 
S57 and an engine 1 is restarted by the motor generator 2. 
[0057] Although the above explanation showed the example by which the target 



charge level tSOC of the high-voltage dc-battery 11 and the charge level SOCa 
of the high-voltage dc-battery 1 1 as a threshold for an idle stop authorization 
judging are switched to binary on the basis of the threshold (predetermined 
value R1) about internal resistance, it is clear that this invention is not limited to 
this but you may set up more minutely with reference to a map etc. 

DESCRIPTION OF DRAWINGS [Brief Description of the Drawings] 
[Drawing 1] The block diagram showing the configuration of this invention 
[Drawing 2] The block diagram of the supplying power system of the hybrid car 
concerning 1 operation gestalt of this invention 

[Drawing 3] The block diagram of the electric power supply system of a hybrid 
car same as the above 

[Drawing 4] The flow chart which shows the fundamental flow of the 
configuration routine of target charge level and the threshold for an idle stop 
authorization judging 

[Drawing 5] The flow chart of an internal resistance detection routine 

[Drawing 6] The flow chart which shows the processing after internal resistance 

detection 

[Drawing 7] The flow chart of a charge-and-discharge control routine 
[Drawing 8] The flow chart of an idle stop control routine 
[Description of Notations] 



1 Internal Combustion Engine (Engine) 

2 Electric Motor (Motor Generator) 

3 Change Gear 

4 Driving Shaft 

5 Differential 

6 Axle 

11 High-Voltage Dc-battery 

12 Inverter 

13 Joint Box 

14 Low-Battery Dc-battery 

15 DC-DC Converter 

16 Electronic Control Unit 

17 Current Sensor 

18 Current Sensor 

19 Voltage Sensor 
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[00 4 7] S 3 6 m SKWSlftffi'vOftWtiJii I 
e fcfttfiTSo UttStym Ie fi, #©<fc?lCLTl§ 

WttlMCft^ iSlffi/WrD 1 l'VD^tMftlH 

*«*u fflWE^yru 1 4s\(D?tmnmm (= 

IMG-IHK COfflWEE^'y^U^O^WWK*, 
S^fiffillifit I e tmfetZo 
[0 0 4 8] S3 7m Bfifcfc*««tt Ic tWm 
^f«8SEIe kfciPgLT, *-*5*x*l/-* 2©g8 30 

fswtfls 1 1 g *nm% ( 1 1 g = 1 1 c + 1 e ) o 
s 3 8m *?TVim%^ib*ittfritWL+ 

wtt ig Z'^rvimmM%wnM a~2 [a] 

Sfi©0r^fii) tLfci, S4 0-\lCy o cfttcj;^ 
* $>x* U- * 2 te J: & H»©5g«lfii££££ 
tf, tttHO^yf'JO«{b*l»j|;t5. -£> *ftW 

^©*i£-m ^©st s 4 o^jie. 
[0 0 4 9] s4om £R©*-*$BWfiiiw<i* 
%m&it ig tWfmtKz&vfc, *-*$>x*i/- 40 
^^©g^i^^i-So n<DXomnkmum 
ic&o, fenwmwt, S3 4T% ^7f'joms 

tcjSCTg^Jt^ly^yl/t SOC«MK<l&Jg?n* (BP 
t SOC= t SOC1 = t SOCli-a) CktcJ; 

[0 0 5 0] 7^FMh7»^>t, 1 50 
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8*#jStrttWr*. S5 1T\ 7^F/!/Xh 
y TtfRPM^fl^^F l l 

£fu ^©^xy^y^ij^n/ctttc, S2««jfi 

t« S 2 6tefc«,vt/^yry©rt^ffiRtfffi£ffiR 2 
W±fc«£Sftfc*£K:, S 2 7 7- 1 fcna^snst© 

[0 0 5 1 ] 77^"F r# i-e&3k# fctt, 

^lE/^yf'J 1 l©&{fcJttfi^k#x.£ft5 0 
T\ xy 5?>offJM(ili:jeai»««t-5r©tij^^jE 

•So 

[0 0 5 2] S 5 1 fcfc^TF 1 1 (IP 

■5, 0) TfcSktfCtt, S5 2^1A/t?, ^©7-C 

X b 7 7£ft k tt> 7>f K;1/>U 7 ?myx* 

$> K) , x>s;>@ia»N e ^7-f F^Hertto^ififc* 
Ox *0«iVS PLOT'S 5 7 -TF;H$eB#T\ 7U 

7 f-tf* y<D 1 1 k f § o 

[ 0 0 5 3 ] 7^ K/l/X h 7 ^*tt*«j«a trc k *tt, 

S5 3^\1A,?\ titmnrcftnwisocts 74 
¥)ix b 7 ymmummm s 0 c a k ^M^iA€y 0 c 

©HffiS 0 Ca (i> S 2*«|l«r* S 2 1 ICfc^Tffi* 
JlA*«yrU 1 lOrt«fiKR««Hf)efflR lW±kW^$ 
nfel^Kx S2 5T% «J«B«Hfca^-&/*cffiSOC 
ai«feOBf5effl/5^»V^ffl (S0Cai + /S) tSHStl 

[0 0 5 4] fet, «< S 5 4T\ Cft&fcJtBLfc 
k t {cii, S O C tfjKKSftfcWi S O C a 

MT*&3Lyi?y*n!&®t%rcibKmx*ho fzthx 

, ^ 7 r U *^fk L fc c k T'^^ k ft ? fc«^K , 
7^ F^X F 7 7A^5Jk^nS^46, 7^ FVl/X F 

yfttmitt. MME/tyf-v 1 1 ©^fkjiicwjs^ 

Wf^ck^T'tSo 

[0 0 5 5]-7i, ?t«U^;l/SOC7bW!SOCa W 
±©k tfctt, x>s;>ofUfittfc^a:3lM W;l/T* 
S5kLT7^F;l/XF7 7^BTU S5 5^1A, 
T\ 7Y F;l/X F 7 7©fctf\ xy^y i 

[0 0 5 6 ] 7^ F;l^ F 7 7l^i, S 5 6 X\ ffife<D 

74 b)ix f 7 fnmmmiL itc^t^m^t 
Mv+mv cr^^fvmaM x\ fu-^x^y 

f-^7©kf kfSo 7^ F;PXF7 7ft?^fW^ 

i.Lfckttcti, S57^\^T\ ^-^y'x^b-^ 
2 (c J: Dxyy'y i 

[0 0 5 7] U±©»fflT*tt, iH«JE^7rU 1 1 ©g 
*!5t*l^;F t S 0 C , Rtf7^ b)lX b 7 7i™^ 
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[02] *f8Wo-*i»»»cff*/W7yy K*Pio 
nftftte£<o«fj£B 

C@3] P±/vT7U 7 K*if0HtfjiKtt$0fltj£B 10 
[0 4] mjmis^VRXfTJ K/bX h yTtfoJWfc 1 

— h 1 

[05] \Hnwm.m-i-y<D7u-i-^-Y i 
[06] rtasfistttnift©tea*^"r7a-f-+-h 1 
[07] ms.num-^y<D7u-^^-h 1 8 

[08] 7^K;l/Xh>y7»yb-^y(7)7o~^t-* 19 
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F 0 2 D 29/02 3 2 1 H 0 1 M 10/44 Q 

H 0 1 M 10/44 , H 0 2 J 7/00 P 

HO 2 J 7/00 B6 0K 9/00 C 

F2-A(##) 3G092 AC02 AC03 CA01 DG08 EA10 

EA17 FA32 FA43 CA04 GB01 

HF01Z HF02X 
3G093 AA16 CA04 CB14 DB06 DB19 

DB20 EC02 FB04 
5G003 AA07 BA01 DA07 CA05 EA08 

FA06 GB06 GC05 
5H030 AAOO AS08 BB10 FF42 FF43 

FF44 

5H115 PAH PA15 PC06 PG04 PU01 
PU23 PU26 QE09 QE10 QI04 
SE06 TI05 T106 TI09 T012 
T013 TR19 TU16 



